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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a detergent 2 

capable of effectively removing impurities on the surface 

of a semiconductor having a copper wiring on the >| 

surface without causing corrosion and oxidation of the 

copper wiring and surface roughness and to provide a t 

method for cleaning. 

SOLUTION: This detergent for the surface of a 
semiconductor having a copper wiring on the surface 
comprises a nonionic surfactant containing a group of 
formula (1) in the molecule, for example, a nonionic 
surfactant of general formula 7 (p+q+p'+q' is 1-20). This 
method for cleaning the surface of a semiconductor uses 
the detergent. This semiconductor having a copper 
wiring on the surface is obtained by treating the surface 
a semiconductor with the detergent. 
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yf-jv^ sec-^vf-^, tert-' <^f^S> 

tert"^*^g> j/* a ><?a^ 

n-^r iso-T^-A^ sec- 7*7- A/ 3£. 
tert-7rxA>glS*<^tf 6ft*. 77^*^8^ tT 
B\ Stti*** 7-1 2ffli<5*Wf.n> 



;H6, 7x:^fWl. 7*x;ws*>;wS. ^*a- 
aH*tf&ft*. 7'J-.A'»i:bTtt. iMfW*»6~i 
o-l' 'J m- h 'J p-h'J A"3£« 2 . 3 - 

^i/'j/i-g, 2, 4-^->';^S, 2. 5 a- 

S, 2. 6-*fV*«» 3. 5 ^"7^ 
A»IS, 7Vh'^HWf?)4. i*u iElfc**7 

u -*«xtt 7 5;i/*;v£©3?SBai' « A tf ^ * ^ 
3g«s©7k*if * *<7ki&£-eB&s ftfc 4, cD*^if e> ft 

•5. C5] C»V^M _ t»*n*7 = **/i:L 

CO 0 7 7] ±lBLfcftJSIza»7V ; ex«>A©A*«iJk: 

A, 7^fbf h77*f;l'7yt-')A, T^SHt^ / * 
'J x^;W7y ; E-7A > 7k»<fc^^ */W5?x#A<7 

y*x-7A, ;k^bMj^^^ ; e^x^^7y ; t-^ 

^/yot^i^y^-^A, Mft^^^^'n-'^^ 
^7v^7A, 7kS8^>v^;uy7'^^7v ; E-^ 
A. *8Hbb '^f^^WVt-^^ ?K^b 
•^/xf-jwh u^a tT;i'7V ; Ex^A, ikBKtv x-?-;w 

>7yt=^, *ift*yx^huy^7yi-= 
y^ex^A, *^bh 'JT-Dm^?;^^-') 

A, TkK-fbh «;x*-/U-2-t KD*i/x^-;V7> J C-X'> 
A, U7DW-2-t Kadei/x^^7> ; e.- 

■>a, 7k«^bh KQ*fxwyt- 

x>>A, *»-(bh ')if^3-k Ka + S/^o tf;V7V 
^x-^A, TkKfth 'J7Dt*-J-t KO*'/70^ 

^TV^Ex^A, '^tM-t Ko*f7f 

^7^-^, *M^bKMi^^-4-K Ka*->^-7 
^yy^x-^A, 7kS^<bh 'J7o tf;w-4-t Ka*->V 
^7X^X7^, 7k»^t h 'J ff-^-A- t K o -t- > ^ - 
^^TV^E-'i'A, 2kKfbh 'J^ ^A'-S-t Ko*->7 
f^7>t;7A, *IMfch 'Jxf-^-3-k K^^7 
^ ;W T V * x ^ A , Tkftft MJ7'n tf ^-3- 1 K ° * > 
y^;VTV*x-7A, 7kK<bh •>y*/l'-3-fc Ko*-> 



fu+^iw^^a, -Kmc? 

-b Kn+'y/o tr;v7 v-tr-^A, jMHb* ^/Wfx 
^•;l/-3-fc Ko + S/^o ^7^*-'}' A, ^St-fk^^ 

WHti? * 5=-;wx*;u-3-t K a * •> zfJ-frT 

^-^A, jMHb?*f > il'S?(4-e Kn*->^f^)7^ 
^A, *tft{?if*y(2-t Ka^->if;H7V 
^-■>A, *BKbi?x*;Wv(3-t .KD*i/^otr/u)T 
*IHbi>x*,Mx$?(3-fc Kn*>>7f^)7 

y^-^A, 7K8Mb;< *;wx*;v^(2-b Ka*->x*- 

^obVlOTV^x^A, *grtbi?x*;Vi>(3-fc Fo + 
i-/^«7yt-fA, *»<b>^^x^-;Pi?(4-t K 
Q*->7'?-;i')7> : EX'>A, Tk^-fk^^^h (2-fc K 
□ *J/if^)7V^^A, *®<bx^;vh 'J (2-fc K 
D^->a^)7>t=W. OeX$L{C~?u Y [ ) (2-t 
|.'d^5/i^)7>' : E-^A, TkK'fbT'*-^ h "J (2-t 
KD4rv'Xf-;i/)7> ; tX^A x ^K-fb^f 1 ^ b "J (3-fc 
Ka*i'^DW)7Vt:')A, TkSKbx^Vh 'J (3- 

b Ka4^i')7yt-')^ TkK-fb^^^h (4- 
t h-D + s/^)7y ; e-')A > Tk&fbx^vh 'M4- 
b Ka^r->y^^)7V ; ex't7A, TfcK^b^^^b 'J (3- 
tKo*i//^)7V : EX'>A, TkBMbx^V h 'J (3- 

b Ka^ri/^^yy^x-t? a. rne>co+"et, * 

BMt? h^XW/?- 1 ) A(THAH), *BHbh 
;V-2-t |>'D#J/xfA7V ; t- , )i(3'J 

[0 0 7 8] ±ie-fifi:S: C4] -cssftJft^xtt- 
flft^ [5] -eTTcStifcesisy y=ex-7Att, £3an?<£ffl 



fc^tf, &5 9<B&gT'tix*^>^0igg#iI< ft 
9 , ^H^^ns©!?, flaj^«5i#0.OO3% (w/v) lU_h 

0.003M0% (w/v) *<ji?3:L<, <fc 0 Sf £ t < »40. 
0l~6% (w/v) , 5JKftf£LO±0.05~l% (w/v) Tf 
$>i>o 

[00 80] (1) *&W0)mftM<Dft&L^®&t L 

(a)-££#7** , Jtt1"b^&i:L-C, -«* [43 Tth 
^57^ = 7, -|R7!>M=IB7 5 VXtt-i* 

[5] -e^snsegHftyv^x^Ai; 

[0 0 8 13 
Mb 4 3] 



R11 



[4] 



Rl3 



R7-lsh-Re 



M" 



[5] 



[0 0 8 2] (5£*, Re^ R7* Ra* Re» Rn* 

(b)— C2] tfSn^y njj-yte^ffiffi&aii:* 
[00 83] 
Mb4 4] 

HO-fXt-C>7^-C-C=C-Rs [2] 
Rz 

[0 0 8 4] (:£*, Ru Rz^ R5- XiRO'niifird 
kfflCo ) > ±WJ«» fctttt 
[0085] (2) *ftW®8»«0J:9#Sl^«a 

(a')-»^ [5] -c^snsrai^y^x^ At: 

[00 8 6] 
Mb4 5] 



Rs 
Re 



M" 



[5] 



[0 0 8 7] (£+> R 6 > R7> R8^ R9St/M-ttBu 

mtmco ) > 

(b')— [2'] t*4h*^i*Vtt#lSffitt*Jk 

[0 0 8 8] 
Mb4 6] 

HO-f (ChfeCHzO) r (CHjCHjCHzO) sj-^-CSC-Rs' [ 2'] 

R 2 

[009 1 1 
Mt4 7] 



[0079] iftwcm^fflv^n s— [43 v 
mznzittttox.&-&'& [53 -c*;*ftsegm7v* 



[0 0 8 9] (•£*, Ri, R 2 , Rb 1 > rStfstilil 
[00 90] (3) *^©i5fej*?fiJ©5E^«f * LVNfigli 

(a--)-^ [ 5 -] r^snsraisry^x^Ai: 



- 10 - 



R7— N— Rg 



OH" 



[5'] 



C ) 

[0 0 9 31 
[<t4 8] 



[0 0 9 2] (*«k Re* R 7 > RsS^ReBflia^ ^ 



[0 0 9 4] (*+, Ri> R2* R3* R^ r, s, 

[0 0 9 5] «* ±I51SH$KSH^ [2"] C 

tfnt*Ri&t/R3*V^>>H£, R 2 ao f R4*M v?**- 

itjb-ji, — fis^: C5 "D £smi>R6~Re©£^* ? 

[0 0 9 6] ^^©ftStf'Jtt* ¥»&©*&£»?*, ^ 

[0 0 9 7] *&<8©Sfc?*3Jtt> a»7K^©WIS-Cfe 

vttJHffiSttilkfcjMJT'/i'* 'Jift^tS:, *£S5 

S * * - t C J: 9 Mt S H «>« 
[0 0 9 8] Z<D£ J !>KLXmMLfc*%W<Ofcft#l 

[0 0 9 9] *»W©ttSMfltt» VtttfHP* u 

<, I«pH9Ul±, »*b< lip H 9-12, <fc9#$ 
t<«pH9.5~10.57?fe^o d ft PHIEH ill" 

# JC V < ft 0 . £»' tt*MWt:*iS t ><- 7 4 9** 
[0 10 0] #&^©i5fcHHW : &±ieLfcfc3'PH«Hi: 

[0101] *»w©»##J». ±Btfc<PtP 

*»«o»IM!lc«W*tt*t*ttt, ±IEL/s*ns- 
pHittBffl^t, *nB**J:EU»«pH«Brt 
-CttWIIB**-*- * <i © 2 «Ja±fflA^*3-a"t 



a ia**toi* T*ffl-r * t i: c * 0 *« w ©*# #J l - * 

[0 10 2] rn6pHWlEJBCD«!«*fctTtt. «B 
±IBtfcfti*pHIIIHrti:«c**^*:*^*^ tf « fc< ' 

«itaa»*i^*©a*^oooi-io« (*/v) , »*u 

<ti0.ooi~i% (w/v) -e$>s= 

[0 1 0 3] *fc> jWfcW©***^*** mwM-k® 

©J:-5<c*U-l'«l*«10-r6-i:R:J:'5, 

fc, CMPXST?©^5 'J -£3ft©T*ft«zn?*fcFe-*»Al& 

xf-l/y^T 5 yiaS® (EDTA) , trans-l. 2-^7 5 J 
^^o^^^V-H.N.M'.H'-BBIMfc (CyDTA) , - h 'J o 
HBfc® (NT A) *(0***fM(. «*tfx*H'5?T 
^rh7^(^^*^' (EDTPO) ^© 

■C*ntfJ:<, Wit ««H»***«>a*o. 0001- 1 % 

(w/v) , *f« t<**0. 001-0. 1% (w/v) tfcS. 

[0104] ic, *»moft»JW+ctt, itatfcsa 

tfStfcHPAftltt-C, WA(JS«0.01~5% (w/ 

v) , tf* L<li0.1~l% (w/v) I' 

[oio5]*^©iSt^]+i:^ iietfcftit^- 



- 11 - 



-oVh y7»/-*Xtt*0K*tt, 

jgM-&B&ltaj<£, *##3?®K*f-r Z>m&W<?>Mft&* 

aM*u &#&**ft±att*ifci-efflv>e>n*K 

* Vttrt1BStt*JA*0*B«tta F 

to i o 63 zn<bU.mm\t. mfuzo^m-cmm^ix 

&JgCu©&tt&[£itLffa£-e&fttf<}:<, &#o.oi~ 

a#o.oooi~ififi%, »st< i4o. ooi-o. ias%-e 

[0 10 7] #&W©ifc»:51*t±, *lfCCuE»#iSS 
[0 10 8] *BCCuBa«l*««Sixfc**#:*ll*, * 

[o i o 9] 3tc» *»wc»v>ti*, «fc»«»c*a«i 

T, tl««»iacttti 6116. 

[oi io] _hEar*c»v*-c, *»w©»»*J*Wt 

(IS) fcbTtt, «*tf»*l3*K«> 

v ^*«MSs*««»if ens. 

[0 11 13 4&att***WB**»*«>J:0Ai*:ft& 

» t ****ib c a ttftiW"! * # ft a * fc * » fc i' * 



[0 1 12] /=*yttlMBiStt*l**tf**W©ft» 
n«7:'* = *Afcy=*vttrttB«tfc*9i:** 
^eg*R7v*-?Acr>fy£&£*> -rc: *©fc 

[0 113] *fc, 7 = *.ytt*fc»ntt 

•&tti!fc^ : S:{*tffc*). *3t67^* , Jttt?*»**lB4: 

[0 114] »±©J:-5C, /i^VitMSttffl. » 
ffl. jEcatrhi:m«7V j e = 7, -«K7!>S=S&7 5 
tti»T»tWCE3«7 AOrt****"*" **** 

[0 115] _hSBL*:ft]<> 

«HE*jiA<s£anfcfc©cR&?\ ^jx.«7^s-^ 

4. EC* ft. *£E©«fc#»ltt* ¥W**ST©*** 
[0 116] ttTCfMM2MrtMWI**lf 

sm z n e> »r «t »> M^m^a ns t ©-cut* 

[0 117] (6), UlTSIiS^JTffiV^fcy-^y&^iSvS 
tt^Jtt, *H'«f« : »32fil607-9-CC«<O*«feCfl£VN. « 

[0 1 1 83 **K«»ait««c*^-C«ffl t 



- 12 - 



si/a- r < f frmmivxToismz * o sus u 

[01 19] (»S<tm->x-^ 4-fVf-> l J3V) 
x-/\&, 1 %7 yfi^KiS&T&JSU 3?®©g«$BHb 

[0120] x-A) IWMtH^x-A 

xtry*i!iftL;fc4>©4&ij|«»*x-AfcL-fc. M, T 
ECiSttitCJ:*), a»±JW5»*x-ACii, tffJR 

fc. 

CO 1 2 1] [«*»>> x-aD |RkiKbSi'>x-/\£ffi 

jfe»«>x-^s<©ffl©fflyptt, loooAt&^cikfcBg 

[0 12 2] CA-r^ ^;U?9?feJ(ft»-ffcffi'>x-/NS^ 
rt-T4 ^MSSfeaWMU'x-A] *MMtK*x-AX 
x-A&, *«¥*S«0.2i»»C3«7A'5 

/wffiSfei&SfclR* x -^X»A-f -f * /uftSMH** ■> 

-r *A451feiMHkK* x-ACtt, A-x-f **jW&85 

0<@/4-f V^x-a, A-f -f ^/HS**!**?* 

<?Ha 

CHbCHCI-b 

Ho-ftchbChto) p -}-o— c=c- 



[0130] WT, jrasttMi oi:, bsiet*. > 

•CflFSbfclMMbK'i'x-AftMr* io»ra»«bfco 
5fc«>, JftWI**xw\0afl;W**W«Lfc. 



-AUtt, A-7W *fr#mWk/A4 Vf->x-A* 

* ea§s# t x v x 4 3 k &itK u fc. 

[0 12 3] CRftKcDlUHU£&0 WW U U /V 

[0 124] [«©KJM»*3 **-Afci|i»K:« 
fc. 

[0125] c^n^Ksa ffi'j^ift) •> 

x-A*BCMMMFbfc*!fc, 7v»-WBfc***"C 

[0 12 6] CA-f * *;w»i»]JE80 ^x-^SElBc 

[0 12 7] W, **16«Kl«fc*Wlc:»^Ttt, *H- 
Itf 9 Oft WS>? ppm, ppbtt^TSSftS: 
wt„ <£M1-£7J<ti£T 9, iStfO.Ol 

ppblil.T-e&2>c: k*«SB-LT*»6ffiffl tfco 

[0 12 8] 

[XMIM] **« 1 
jSSfiTK't'CT 1 h7^f ^r^^-^At Kn*-> K (TM 
AH) fclKfc, / = *vttlHSiSttJW"C**T»-«* 

[6] TSSn, t+i'Xf UySC^^^iR Cp + 

[0 129] 
Kb4 9] 

CI-feCHCHj 

-(^(OChbC^p'hOH [6] 

[0131] JttMU 
JBtt*4'CTIIAH(0*ftl9<*»Ute*#?W (PHI 2U 

[0 13 2] 
[*1] 







pH 


(A) 




TM A H (1%) 

jravs^au o (0.0356) 


12i*± 


480 




TM A H (L%) 


!2U± 


220 



[0 1 3 3] M\ JSC *&W©Sfc&#J 



- 13 - 



[0 13 4] 5SJB0J2 

[6] CSH^tf^x^ l/VSoT^^^ft Cp + 

StfeftU 2t, BSierSo ) &0.001%8F#l. 
(pH7 : +l£Jg?80 iS^fc-eftSiLfc&JSBSft 

(«) »*iB**wfBfr*fc». ^a^sfe-? 
x-/N*if tauetfc. 

J££*«2C^To 
[0 13 5] tt®:0J2 

C T = * V tt#®«tt8J T** 5 F f f * * * * 
yit h y $A*0.001«?SiSLfc8ls»jH (pH7 : 4> 

£jfc9x-,n**Sl/fcft« ^Wfa OH) 
[0 13 6] Xttfll3 

&S_L12-«fcjS: C6] C*V>T**fx*UV«®¥* 

*/Hfc Cp + p'] **6-e&ss>-f vf+frV**trt 
* v S'x* v > ^ «; 3 -;wx-f ;v 

(I*T, #ffit£&#J6fc, BgSEfS. ) *0.001%}g# 
Ufc*»JH (pH12IA±> *ffl^fcia*Mi, fgJ8#J2 



£16014 



(0.4%) 

JMB8WHH6 (0.001%) 



TM AH (0.03%) 
»fflgft«8 (0.001%) 



<t>®m*&m&. *ffl«ufc. *s*&«2 

[0 13 7] tfc&0J3 

fcft> «t»*x-/\*ii«DMiWR** (3»#«* 

S) SKLfc. f&***2K0M*T5<"f. 
[0138] 5IS6#] 4 

jgj&fi;jc*l3TMAH&0.03%£:, ;i^MBSW* 
«±E-tt* [6] cm^ + ^if^SfflW 
)U* CP + P'] Jl'SW^Vrf^^^ 

T, 8 BSlBf So ) &0.001%igft?bfc 

(PH10.5) *, ±B*»T?ft«t 

ft©* D 

v««is-tifc«, Tie* (^) 

[0 1 3 9] ifc&#J4 
[0 14 0] 

m2i 



li:«0J3 



lfc»g|4 



3 D V (0.4%) 

Ff^ytfy^*^ (o.ooi%) 



pH 



12fiLh 



1 X10" 



1 XtO* 



5X10» 



9X10"_ 



8X10 U 



[0 1 4 1 ] «2i»6*6frft:*^C. / = *Vtt»® 

ttlMBiStt*!© (bfc«Em2) liH:«5LT 

^JSffi»!t7 x-m£® ©&#«»£«:* L < fflifPI L»» 



■Jgtfe«|ffl***tr«»«l (tt««2) at/BHSrv* 



- 14 - 



co i 42] xttMs 

j.{2— flja; [6] ir$n , >T:*-*£'x*-i'va® 3 Fi§ ; e;u 

& Cp+p'3 *6t**f'(V^f' < ^^5' 



[0 14 3] ttftfflS 

jBtyc+C2>x*v'-A'7 5 V&3%igfl?L7iV?£? l t i #J 

(pHIO) ftfflV^BW-tt, XtWSkBWOJftt 
«isat^x-yN*»aUfc«, ffii§?»*x--^©IHIIj|J#: 

[0 14 4] 
[313] 







PH 


(A) — 




TM AH (3%) 




1000 




^mffitt«6 (0.05%) 








^x*/-;uy $ y (3%) 


10 


150 



[0 1 4 5] *3*»&W *»W©ft*M 
£J£»* *> fc A fcV'* i****!*^!' 

5) l±, «**U<*J»*V^i9»*y^UtV>*Ck 
[0 14 6]£J6#J6 

CHjCHSHj 
HO-f<CH 2 CH 2 q p (CHjCHjCHA qj-y— 

[0 148] (BIT, Mf»fe»8-2fc, «Bf 
5. ) O.WW*»»UfcftJWM (pH9) C, ±SB^j* 

r -< ?;vffilfcfl«31£8{'>x-;\:fe, lHHzCSSffiiKfcW 15 ! 

60'CT10»Hg*tfc. *©&. ^x-zn* 

?lt±if, «i**-ciQ#wy>*u ^.tfyie^s-a-fc 

^4 KItS"*"* 



jg^^CTHAH* 0003% t , y x * Vtt ffiffittH "C * 
Cp + p'] **^yntfuy^© 

[0 147] 
Ut5 0] 

Hj 

[OCHjOtOy q- (OCH^Hj) pf-CH 

[7] 

j@f(fi7K I t'CTMAH?:0. 003% £: > *^*yttlHBffittffl"^ 
LfcifcjfffJ (PH9) fcfll^fcJArttt, *J8W6fclSI* 
^;l<F5&$!Jt»^xWN&4a3IL.fc&, -rt-x-f 9 

[0 15 0] 
[314] 








PH 






mm) 


shus^i-a 






TMAH (0003%) 
J"SSS3#]6-2 (QCB%) 


9 


30 


5 




TMAH (Q003%) 

1 iMtimt/m/ete fooew) 


9 


12D0 


202 



[0 15 1] «4A^l 



- 15- 



afww (it««e) », j&gsHtiK^x-^iSK&sss 
^-rs^-x-f ^;hr*« 1200, mmm^ x-a-^m 

[0 15 2] gjtm 

8&6;!k<Hr7y ; ex7fc3%i:, > x*y£#W?£tt#J 
•e*5±E-te* [6] [cjn^T**-yx^uygcD s P- 



CjSHaCHChb 

HO-[-(CH2CH2CH?0) q j-Cp— C^C 
CH3 

[0 15 5] «r0.05%j§#PLfc«fe^J (pHIO) fcffi 
[0 15 6] 



^y^-jwtf'Jit^-yx^l'y^'J □ — A»x-y;w 
ft0.0S96**tfcft»« (PHI 1) C, 
MLfc*MfcaU>x-^*K» < 251C) T'30#!fflig}»b 
fc. *©&> ■>x-^*!i*±lf» ja»*TMO»M'J V 

*u ^.^y^iasti-fco 

[0 1 5 3] §S«5#J8 

Cq + q'3 #4T&4SM 

[0 15 4] 
[<b5 1] 

CH2CHCH3 
,— c4-(OCH 2 CH2CH 2 ) q'J-OH [ 8 ] 
CH3 



7ay 

(51)int.C). 7 

H0 1L 21/304 
21/306 



64 7 



F I 

HO 1 L 21/304 
21/306 



6 4 7B 
M 



F*-A(##) 4H003 AC07 AC10 AC21 AC23 BA12 
DA09 DAIS EB13 EB14 EB19 
ED02 FA15 FA21 FA28 
5F043 AA26 BB18 DD16 DDI 9 DD30 
GG03 



- 16 - 



